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(54) (57) 1. yCTPO«CTB0 WW- BYPEHHJI 
CKBAJKHH C OJJHOBPEME HHOfl OBCAJIKOH, 
BKJDOHAWee 6ypOBy» iconoimy c aaK 
penneHHHM b ee BH*nett hhcth nopoao- 
paapymaamKH HKcrpyMeHTOM H pasMenen- 
H y» KO^Btvtpmno eft o6ca*Hyw kojioh- 
Ky, oTnHiaio*meecH tcm, 
<rro, c nenbro no Bbnne hhh itpohsboah- 
tctohocth CypeKH* HyTCM yBeJUweHUS 
ckopocth BMHoca mecthu mnana aa 
ch6T yMeHbmemw .aoHbi pasMwaa aaTpyo- 
Horo npocrpaHCTBa o6canMOtt kojiohbm. 
o6caAHa« KOJioMHa BUitojmeHa c npo- 
peswo Bffoji* ee oCpaayioineft, a ycx- 



poftcTBO cMa6jce.Ho onopHbw CTaKaHOM, 

paaKC^eKHMM KOHljeHTpH^THO c BHeiBHefl 

ctopohu o6caMMoft kojiohhw, KapetKoA 
c pasxHMKbiMH 9/ieMeK-raMM rt ynopOK, 
jiotkom, aaKpenneKHWM b BepxHett 
^cth KapertcK f H 3aiUHTBUMH itnamcaMH, 
npHKpenneHHMMH k HH*Heft qacTK Ka- 
peTKH c BHeameft h BHyrpenHeft cropo- 
Hbi o6cattHOft KonoHHbi a MecTe npope- 

3H f npH 3T0M paBXHMHUe BJieMeHTW 

KapeTKH paaMemeRU b npopesH c bo3- 
HoxKOCtbto nepeMe*emw k oopaaosamfH 
mejtH npH B3aKHOAettcTBKH ynopa icaper- 
km c onopuwi cTaxaiioM, a samnTHwe 
nnarncH ycraBOBneHbi c BosMO*nocTb» 
repMeTHBanKH mantt. 

2. ycrpoftcTBO no n. 1, o t jTh- 
nawmeecH t^m, ito baoju. 
npoflOJibHoil npopesH o6caflHoft kojiohh* 
BbOionueHU nonepeitfwe HaAPesw, pac- 
nona^eHHue no o6e ee ctopohm. 

3, ycxpoftcTBO no nn. 1 m 2, o t- 
jiK^awmee cH TeM, *to pas- 
OTMRwe 3JieMeHTW BwnoJiueHM a etwe 

ponHKOB . 



^1 



HaoGpeTerfrte othochtch k ropKOMy 
neny, a HMeHHO k 6ypeiwio cxb&*hh 
a noponax, nepexpwTtnc caepxy toa- 

mefl pblXJTWX OTJlOKeHHH. 

UejlbW M306peTeMKH HBJl«eTCR HOBW- 

meHHe npoHSBOAMTenbHocTK 6ypeHMH 
nyTeM yBeim^eHiiH cxopocth BMHOCa 
M acTHu nmaMa aa cveT yMeHbmeHHK 30- 
hw pa9MWBa 3aTpy6Horo npocTpaHcTBa 

oGcaAHOH KOJIOHHW. 

Ha *nr.1 m *nr.2 npeACTaBJieao 
ycrpoftcTBO * AByx npoexujmx, 06- 
tnHft BHAj Ka 4»Hr,3 - paspea yci-be- 
Bott qacTM ycTpoftCTBa; na $Hr.4 - 
ce^eHwe A- A Ha *HT-3; Ha $Hr,5 - 
ceneKne B-B Ha <J>Hr.4; Ha $Hr.6 h 
<J>Hr.7 oCcaAHaa xonoHHa c npOAonbHoft 
npopeabto h nonepeuHMMH Ha«pe3awH > 
BapnaHTM BbmonneHWi. 

ycrpoflcTSo ajih 6ypemtH cxBaaoiH 
c onHoapeMeHHoft o6caAKott coctort 
hs 6ypoaoH jconoHHw 1 (4>Mr»1 H 2) 
c 38KpenneHrtWMrt b ee HracHefi mscth 
3a6oftHWM ABHraTeneM 2, aopoAOpaapy- 
matowM HHCTpyMeHTOM 3 h uefrrpaTopoM 
4. Ha (JypoBbft KOJiOHHe c tioMombio 
xoMyra 5 aaxpenneHa c*C:aAHaH kojioh*- 
Ha 6, b KOTOpoft ownc/iHeHa npoAOJib- 
na* npopesb 7 co cxocaMH 8 b top- 
, uobux iacT*x xojiohhm, B npopeab 7 

BCTABilGHa xapeTxa 9 C pasTOMHtMH 

pojiHKaHM 10 (*Hr. 3-5), BunoKHen- 
humh M3 aaKaneHHoft cram oSpasyio- • 
apjHH b o6caAHofl kojiohH6 tReiib 11 
AJTHhor t (*nr.2). FaaxHKHbfe pojihkh 
fO aaxpeimexu b xapeTxe 9 c noKOflu>w 
noninHnHHKOB 12 xaneHH*, aanwenHtix 
or mnaMa c nOMomwo ymiOTHeHHft 13 
(*HT.3 h 4) k Ba BHenmeft ^acTK xa- 
peTKH 9 BwnojiKeH ynop 14, a x HHnr- 
Heft ee ^bcth 3aKpeiuieHbi samHTHwe 
ruraHKH 15 h 16, nepexpMB attune menb 
c BKenmeft h BHyxpeHHeft ctopoh 06- 
caaHofl KonoHHW. 3amHT«bie nnaHXH yc- 
TaHOB/ieHu c o6ecnencimeM repMeTHs* * 
1 ukh menn, wi« ** e ro nonnpyxMHenM 
ot locKTCnbHO Apyr APy ra c noMombio 
npy^HH 17, KaAeTbfx na naiibuu 18. 
Jinn HCKJnoMeHHH nonaAaHHH nac-nm 
nxnaMa no« pohhkh 10 KapeTKa 9 CHao- 
xCHa yruioTHeHHHMH 19 h 20. B sepx- 
Heft <iacTH KapeTKH saxpenneH aotox 
21 ajih OTBoaa mnaMa ^epes c-reHxy 
oOc^AHoft xoaohhu. Ynop 14 xacaeTCH 
sepxKCft TopAOBoft ^acTH onopHoro 
craxaHa 22, pacnonoaceHHoro Ha ycTbe 
cxBaxHK. Jinn cKKxeHH* fle^opMaUHH 
o6caxiHoft xonoHHu uph ee pacxpwTHH_ 
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h yxeMbmemui ajthhu t wenw KWr.l) 
b o6caAHoft KoWHwe noryr Ctrrb Bbr- 
nojiHeHbi nonepetmwe HaAPeaw 23 
(4HT.6), pacnono^eHHbie baojih npo- 
5 AO^Hott npopesH 7 h coeAHHeHHwe c 
neft . * 

BejTHWHy pacKptfTH* oOcaAHoft xo- 
noHKW, T.e. nuipHKy b menn (tfcHr.S) 
h ee AflHHy t (*nr.2) t onpeAeJinwr 
10 H3 CJieAYOTHX ycnoBHft:. d f < b < b of 
KLG, rAe i\" HaxcHManbHiril AHaneTp 
MacTMU onaMa AB«rymeroc« b xojibue- 
bom ceqeHHH He^Ay oCcaAKoft h 6ypo- 

BOH KOJIOHHaMH, - BHpHHa lieilH, 

15 cooTBeTCTBywmaJi na^iajry nnacTH^cecKHx 
AefcopnaAHH b 6ypoBoft ko JiOHHe t N • 
ycHime hb nepeMemeHne xaperxn no 
o6caAHoft xonoHHe h G - oce&a* Ha- 



rpyBKa Ha aa6oft. 3Ha*eMH* b 0 h N 
20 onpeAejHwr 3KcnepHMeHTaAbH0. flnn 
atoro npeffsapHTeJibHo BuSupaioT oTpe- 
sox rpyCw HyxHoro AHaMCTpa D f h 
AJiHHoft OKOJio 10 D h pa3peaaK>T rpyCJy 
b aoas> > nanpHMap, ^peaepooaHHeM mjik 
25 c noKombw ceapo^Horo annapaTa, 

CTpeMHCb npH 3TOM nOJiyTOtb S03MOKHO 

tSojibwyw -wcTOTy noaapxHocTH paapesa. 
1 no xpauM paapeaa AeJiawT cxocu 8 
I(4mr.2). KortCTpyKaHH xspeTKH npe- 
30 AycMaTpHBaeT ycraMoBKy b Hell pojih- 
kob co cMemeiireM (4>nr.5) TaxHM o0- 
paaoM, *rro6ta o-KpHHa wx pwa Hecxonb- 
xo npefluoajia MaxcHManbHo BosMOJCHWft 
paanep tiacTHA mnaMa. 

3areM iioaboaht xapeTxy x cxocy 
8 rpy6u Hy tfAHOCst yA*PN no xaperxe 
juth ee ynopy 1.4, aarpHHxrr xapeTxy 
b cepeAKHy paapesaHHoro y^acTxa. ripn 
3TOM onpeA^wwrr An«Hy f pacxptrroft 
tiacTH Tpyobi h oueHHBawT ycHinte N 
na nepeMemeHMe xaperxH. Ecam nooie 
HSBJieneHKH xaperxH hs Tpyfiu nmpHHa 
npopesH oCTfluiacb npexHeft (hcxoahoA), 
a ycunue N He npenbicHJio aonycTHMoro 
45 9HaueHHH T to oCcaAHyx) xojioHHy Ae*** 
na»T hs AaHHoro ceuetm* Try6. Ecjxh 
b Bw6paHH0M OTpeaxe Tpy6 boshhxab 
ocTaTOwaH Ae*opMaiu«, to BbtftcpawT 
Apyryw Tpy6y c Menbtoeft TOAmnHoft 
creHKH hah ooAbinero AwaMeTpa • flo- 

TtO A HH T EJI b H O ft B03MOXHOCTbW HCKAKWHTb 

ocTaTOHHyw Ae4>opMauHW Tpy6bi KBAfleT- 
ch nepHoAHHecxan nonepe^Hafi HaAPes- 
Ka TpyCw y^iacrxaMH 23 »Aoni» jihhhh 
ocHoaHoft npoAOJibHoft npopesH 7 
(*Mr.6) hjth 3anena MeraJinHtiecxoft 
Tpy6w hb HeMeTajimtxecKyw, HanpHMep 
nonH3TH/ieHOByw, yxaaaHHbie MeponpHH- 
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TKH n03B0JlHK>T OAHOBpeMOHHO CHH3MTb 

H ycHJme an* npoA«K*eHMfl kapgtkm no 
T py6e. flnnny saauiTHbix rinaHOK 15 h 
16 BwCHpawT paanoft noJioBHMe ajihhu 
men*, T.e. P/2. 

yCTpO^CTDO A*** OypeHHK CKBa*HH 

c oAHospeMeHHofl oScaaKoft CO6Hpa)0T 
m paCoreioT c hhm cneAywmnM O6pS30M, 
liepe* nananoM GypeKH* saroTasjiH- 
bejot o6c*AHyio Ko/iOHKy pactteTHofl 
AiiHHbi f flOCTaTO^Hoft A*h nepexpbrrrtH 
BceA HodBOCTH pbtXAwx ofJioaceimft, h 
BunonH*»T b weft npoAonbHyro irpopeab 
7 co ckocbmh 8, yxaaaHHWM cnoco6o* f 
a ecjw HeooxoAHMo, AononHHTeji*8"e 
nonepa^Hwe waApesw 23 (4>kT-2, 6) - 
3aKpenJifD0T Ha CypoBOft KonoMwe sa~ 
ooftHbift rHAPOABwraTe/ib 2 (nanpHMep, 
ryp6o6yp), nopoAopaspymaiontftf HHcrpy- 
MeMT 3, ueHTpaTop 4 h o6caAHyw kg- 
noKHy 6 c noMomwo xowyTa.5. npw 
3Tom nopoAOpa3pymaioinKft HHCTpyneHT 
AOJrreH (n aahhom eapwaHTe npHMene- 
kh« ycTPQftcTBa) cso6oaho npoxOAWTb 

B OOCBAKOtt KOJIOHMe H BblCTynaTb K3 

Hee Ka Meicoropyw BejxirqKHy- 

ftajiee saKperuiKKJT K twxHeft hscth 
Kapenoi 9 ynnoTHOHHe 20 h saotrtTHue 
onaHKH 15 k 16, noAnpyxMHeHHwe m 
coeoMHeKKbte Me*Ay co6oft C noMonibio 
nanbueB 18. 

noABOA^T KapeTKy 9 k o6c*ahoh 
KonoHHe co ctopokm nopOAopaapyma^r- 
mero HMCTpyweHTa 3 h gaOHBawT ee 
Bnanaiie t> ckqc ft, a aaxew b npopesb 
Tpy6M ynopoM 14 Hapyacy AO Tex nop, 
HOKa KOHU&J 3aiHHTUbDt itiiaHOK AOftAirr 
AO Kracwero oopesa oOcaAHoft kojiohhu. 

BypoBoft cnapHA BMBemKBawT b Bep- 
THKanbHOM nojio»eHMH hoa Towoft 0y- 
peHHH, iioaboa*t n©A Kero onopKwft 
craKaH 22 <*Kr.1-3>, BcxaBimwr b 
Bepxmoio »tacTi> icaperKu 9 ynrtOTHemie 
19, TaM *e aaxpenJunoT hotok 21 h 
npHCTynaiOT k 6ypeHHw„ 

fliw 3xoro b nonocTb OypoBOft ko- 
noHnu noAa»T noA HanopoM pa6ovyw 
ttXAKOCTb, KOTopaa, npotta* *xepes 
rKAPOABHraTejib 2> iipkboakt bo apa- 
mejme nopo«opa3pyinaKw»*A KHCTpyweHT. 

Iloc/ie onycKaHHH cKap«Aa ua 3a6oft 
HawKae-rc* yrnyoxa cKBaxunu b puxnoft 
Tonme. PeaxTHBHWH mombht ot thapo- 
AP«raTejut BOcrtpMtniMaeTca na^Toft 
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cTflHKa Mepc3 nepxMwo MacTb ko.hoh Hbi 
6ypHJTM*bix rpyo. 15 ua^anbHUft momcht 
yrnyGxH CHapRAa oTpa6oTanHan anui- 
xocTb co nuiartoM HsruiBaercH H3-non 
5 oGcaAHoA ko/iohhw. fla/ibHe^Tucc 3ar/iy6- 
neM«e caapHAa rrpoHCXOAHT sa cseT 
pasMuaa puxjiofl Tornmi h pa9pyraeHM5i 
ee nopoAOpaapymawumw MHCTpyMe htom . 
np H 3tom ynop 1A KapeTKK conpHxa- 

CBtnCM C TOPUODOHonOBepXHOCThTO CTa- 

xaHa 22 (4>Mr.3), xaperxa 9 c 3amnr- 
HbtMH nnaKKaMH 15 « 16 yAep^HBaeTCH 
Ha ypOBBe ycTbfl cKBa»iiHW. Pojthkh 
iO xapeTKM Ha^iHHawT xaTMTbCH no 
iinocxocT*M npope3H 7 o6caAHofi ko- 
jiohiuj, o6pa3y« b Heft 
koto pan nepeMemaeTC* 
KOJioKHe CHH3y eoepx, 
3Tom na ypoane ycTbH 

npOKUB OH HSJi WAKOCTb co mnaMOM 

nocrynaer b xonbuesoe npocTpaHCTBo 
MexAy oGcaAHOft h OypHJibHoA KOJioHHa- 
hk, noAHHMaeTCH ao ypoBHrt xapeTKM 
9 h KsnHBaeTCH wapy^y ^epe3 oTKpbt- 
Tyw tyaCTb mejm 11 no norxy 21. 3a~ 
mHTHwe unaHKK 15 h 16 npeAOTspamawT 
nonaAanne u aaxJiKKUBaHHe qacTW 
nmaMa b MacTb mextw 1 1 , pacnono^ceH- 
Hyio inwce xapeTKH 9, wo odecnenKBa- 
eT CMbixaHKe menH noA AeftcTBKeM chjt 
ynpyrocrw o6caA«oft koxiohkn # 

B cbok) onepeAb canbmiKOBoe ynnoT- 
HeHHe 19 b BepxneA qacTH KapetKH 9 
npeAOTBpamaeT nonajiaHHe n saxAHKM™ 

BBitHfi ^BCTMH WJ7BM8 We^/ pOJIKKaMH 

10 h ruiocKOCTHMK pa3pesa 7 o6caA~ 

HOft KOAOHHbt. 



6eryniyw meJib, 
no o6caaHofl 
OCTaBancb npH 

CKBaJKHHb! • 
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K MOMeHTy saoepmenHH nepexpwTHH 
sceft TonrnH pbixjibix oT/io*eHHH xapeT- 
Ka 9 bwxoaht nepes BepxHHH ckoc 8 
o6caAHOH TpyCw. Ha stom 6ypenm ape- 
NeHHo npexpanvawr. KapeTKy 9 c hot- 
kom 21, 3amHTHbMH njianKanH 15 h 16, 
a Tax»e xoMyT 5 cHHMawT. najiMeft- 
mee OypeHHe aeAYT b ycToftMHDbix no- 
po/iax 6ea noA^eMa eypocoft kojiohhn, 
napanptBaa ee no Mepe Heo6xoAKHocTH. 
B 3Tom cny^ae npoMbtBOMHan raaKocTt 
co mnaMOM noAHHMaeTCH c 3a6o5! BBepx 
no o6caAHOft KonoHHe h H3nHBaeTca, 
xax o6biHH0, uepes Bepxnee ee ceueH^e 
pacnonojKeHHoe hgckojioko flbuue ypoBH* 
noBepxKoCTM rpywTa. 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21 . Guard strips 1 5 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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